Background: Increasing prevalence of allergic disorders has been observed over the last fifty years. The disparate rates of allergic disorders have been well-characterized in several minority groups. However, few studies have reported the distribution of atopic disorders among Asian Americans.
Introduction
Increase in the prevalence of allergic disorders such as asthma, allergic rhinitis, and atopic dermatitis have been observed over the last fifty years [1] [2] [3] . However, the mounting incidence of allergic diseases is not uniform amongst human subpopulations and varies by country. Disparate rates of allergic disorders, according to race, have recently been documented [4] . Understanding the differences between ethnic groups can help us address our patients' medical needs. These differences have been especially well-characterized in some minority groups such as African and Hispanic Americans [5] . Asian Americans, amongst other minorities have been flagged as a group for which underreporting of atopic dermatitis has been problematic in published literature [6] .
The 2010 United States census revealed that the Asian American population has expanded more rapidly than any other major racial group in the preceding decade, having grown by 43 percent. Asian Americans currently comprise five percent of the US population [7] . Until recently, there has been a lack of sufficient research regarding the prevalence of allergic disorders in Asian Americans as compared to other ethnic minority groups in the United States. In some Asian countries, asthma prevalence has tripled over the past twenty years [8] . Leung et al. found that family history was linked with asthma and allergic symptoms in Hong Kong, Malaysia, and China, conferring a 3 to 80 fold increase in risk to family members and was a stronger predictor for asthma and allergy than atopy [9] . A study done in California showed that African-Americans were more susceptible to having non-atopic asthma as opposed to Asian-Americans, who had a higher prevalence of asthma and other atopic conditions [10] . Emerging data from California has further demonstrated that annual hospitalization rates for asthma have increased for Asian Americans [11] . In contrast, Lee et al. found that Boston schoolchildren with Asian surnames were less likely to be diagnosed with asthma [12] . A study of mixed ethnic patients demonstrated that Asian and Pacific Islanders were two to six times more likely to visit a doctor for their Atopic Dermatitis (AD) or psoriasis than Caucasians [13] . However, there is still a relative paucity of literature examining the nature of allergic disorders in minorities, especially Asian-Americans. Our study surveyed Asian American patients in a New York inner city clinic, with a focus on recognizing the dominant atopic disorders that affected the Asian American population.
Methods
A retrospective chart review was performed on 471 Asian American patients seen at a New York City outpatient Allergy and Immunology (Beth Israel Medical Center) practice over a one year time period. The practice location is one to two miles from China town in New York City. Inclusion criteria were attendance at an allergy clinic and self identification as Asian American. Patients were either self-referred or referred by a physician. The data collected included:
▪ Past medical history of allergic rhinitis, atopic dermatitis, food allergy, asthma, or drug allergy ▪ Family history of allergic rhinitis, atopic dermatitis, food allergy, asthma, or drug allergy Data was extracted and recorded onto an Excel spreadsheet and statistical analyses were performed with SPSS for Windows (Version 12). The Mc-Nemar test for correlated proportions was used to determine the p-values.
Results
The patients were primarily of Chinese, Japanese or Korean origin, 66% female (n=313), and had a mean age of 32 ± 12.9 years. Allergic rhinitis (62%) and atopic dermatitis (50%) were more prevalent (P<0.001) than asthma (21%) ( Table 1) . Proportions reporting a past medical history of allergic rhinitis, atopic dermatitis, food allergy, asthma, and drug allergy were 62%, 50%, 33%, 21%, and 21% respectively, with corresponding family history proportions of 44%, 28%, 17%, 24%, and 9% (Table 1) . Using the McNemar test for correlated proportions, highly significant associations between family and past medical history were observed for allergic rhinitis and atopic dermatitis (for each, p<0.001), but not for asthma (p=0.38) ( Table 1) . Males tended to report lower proportions of family and past medical history for allergic rhinitis and atopic dermatitis than females, but not for asthma.
Discussion
Until recently, there has been a lack of sufficient research regarding the prevalence of allergic disorders in Asian Americans as compared to other ethnic minority groups in the United States. There has been limited data published on the breakdown of prevalence of atopic disorders amongst Asian Americans.
In recent years, much attention has been focused on the TIM gene family on chromosome 5, 5q 23-25, and its significance in playing an important role in atopic diseases. Specifically, TIM-1 and TIM-3 have been postulated to play pivotal role in the development of allergic disorders [14, 15] . In one study by Mou et al. two SNPs identified in the TIM-1 promoter region were found to play an important role in the susceptibility of the Han Chinese population to allergic rhinitis [15] . In a different study by Chae et al. different polymorphisms were identified on the TIM gene in a Korean population which was associated with asthma susceptibility [16] . Liu et al. also reported that a promoter polymorphism in the TIM-1 gene is significantly associated with the risk of developing asthma [13] . In contrast, Noguchi et al. found that in Japanese pediatric asthma patients, seven polymorphisms were identified in the TIM-1 gene with no association with asthma. In addition, patients were screened for polymorphisms in the TIM-3 gene, but none were identified [14] . Therefore, genetic factors need to be considered when discussing trends in the prevalence of atopic diseases, and may account for the atopic groupings noted in our patient population.
The pathogenesis of allergic disorders has been studied extensively.
It is now understood that T cells play a key role in allergic inflammatory and hypersensitivity response. The overproduction of Th-2 through the production of cytokines (IL-4, IL-5, and IL-13) leads to IgE synthesis, mast cells activation, eosinophil growth and differentiation and hyperresponsiveness of the airways [17] . Studies of hygiene hypothesis propose that the strong interplay between genetics and environment skew the immune system towards a Th-2 predominant response, resulting in atopy [18, 19] . More in-depth genome wide association studies have concluded that SNPs on different genes and chromosomes play a crucial role in the allergic inflammatory mechanism [20] and that different HLA gene loci are associated with the etiology of pediatric asthma [14] .
Allergic rhinitis and atopic dermatitis were the dominant atopic disorders in our population of adult Asian American patients. This concurs with incidence data from the California Healthy Kids Survey, which found that Filipinos were most likely to have asthma, followed by Pacific Islanders, Japanese, Indians, Chinese, Vietnamese, Cambodians, Laotians, and Koreans. Males had lower proportions of family and past medical history than females for allergic rhinitis and atopic dermatitis, but not for asthma. A study comparing African American Caucasian and Asian American populations showed that Asian American populations are at a higher risk of developing asthma with hay fever (atopic asthma) than Caucasians, while African Americans are at higher risk of developing asthma without hay fever (non-atopic asthma). In addition, Asian Americans experienced more hay fever than Caucasians and African Americans, suggesting that Asians are more prone to developing atopic conditions [18] .
Our data also suggests that a family history is strongly predictive of prevalence of the atopic disorders such as allergic rhinitis and atopic dermatitis, but not of asthma, among Asian Americans presenting at an inner-city allergy clinic. The fact that family history was not predictive of asthma in this population suggests that environmental factors may play a larger role in the development of asthma, relative to the other atopic disorders. In three Chinese populations: Hong Kong, Kota Kinabalu and San Bu, it was found that the two most common inhaled allergens causing sensitization in 95% of school children using skin prick testing were dust mites and cockroach [7] . Further studies suggest that low socioeconomic status may be an important factor in the development of allergic disorders [5] . The recent US Census showed that Asian Americans are more likely to live below the poverty line and hence have a lower socioeconomic status than non-Hispanic whites [17] . The clinic at which this study was performed services in Manhattan neighborhoods with a high concentration of Asian Americans, many of whom have low incomes. Thus, environmental exposures can play a substantial role in the development of atopic disorders and may explain the escalating asthma prevalence in this population.
Further studies may pursue the role of low socioeconomic status and genetic polymorphisms on the development of allergic disorders. As evidenced by the recent US Census, Asian Americans are at a proportionally higher risk of living in a low socioeconomic class than non-Hispanic whites [17] . Further studies may clarify the role of genetic makeup versus environmental factors in the development of atopic disorders.
